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Review of Compurative Formulation 

. and In Vitro Perfommrce Data 

Jpratropium Bromide Nasal Spray (IPBR NS) 0.03% is indicated for the relief of 
rhinor~hea associated with the common cold for adults and ctildrcn age 12 years and 
older. The active drug is a quatcmary amine that is pcjorly absorbed into the systemic 
iirculahon from the nasal mucosa. ‘Ihe rcfcrence listed drug (RLD) is AtroventR Nasal 
Spray, 0.030x, (21 pg/spray) manufactured by Bochringer 1ngeUk-n. 

The RI.13 rccommmdcd dose is two sprays (42 pg) per nostril thrru, or four times da+. 
The drug is supplied as solution in a - bottle fitted with a 
~netcre~f WSU/ S\VU~ pump. Each k&e is designed to deliver 145 metered sprays of 0.07 
mI. each (21 (&spray of ipratropium bromide). 

Division of Biocquivalcnce (DDE) evaluates equivalence of solution nasal sprays based 
on Ql and Q2 sameness of formulations and comparable in vitro performance in drug; 
delivery. The firm submitted supporting data on March 30,2UO’l. Hascd OII a 
preliminary review of this application, the firm was requcstcd to provide addikmal 
supporting data,. ‘1%~ sponsor submitted the requested information on July 6,XMIl. The 
following revirw is hased on the data submitted on March 30 and July 6,211001. 

FORMULA’TION COMPAREON {not for release under FO1) 

hrgTedit?le 

lpralropium bromide’ 

mp;/mL 
Tpt 

.:0.3 
Ref .- -rest/ Kd 
0.3 1 .oo 

Edetate disodium USP .-- -0 - -- 
Sodium chloride WI’ 

L.. 
.-- . - 

--.. Baxzalkcmnium chloride NE-. .- -‘--- -. -- 
Sodium hydrnxidc NF To adjust pH’ To adjust pl I’ - 
Hydrochloric rcid NF To adjust pli’ To .+lljust pH’ - 
Purified wa tc:r USP q.s. qs. 
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IN VIIXO TESTING RECOMMENDATJONS 

This application contains in vitro performance data for the lower of the two marketed 
strengths (0.03% and 0.06%) of II’BR NS. Novex uses same models of pumps sncl 
actuators for its IPRR NS, 0.03% and 0.06%. The firm has submitted full in vitro testing 
on its LPBR NS Cl.W% (ANDA #7h-155) and abbreviated testing on the 0.03% product. 

Based on the Draft Nasal BA/ BE guidance, only abbreviated testing is required for the 
lower strength, provided the sponsor uses the same pump and actuator for the lowcr- 
and higher-strength products. The testing rccommcndations for the mukiipk-sbength 
solution nasal sprays in the Agency’s draft Guidance are as follows: 

---. .- _,. ._ --. _ -- 

-I-Es-r SI’RENG’i’H ’ 
------ ---_ - --__-_____ -m--e__ 

HIGHER LOWER 

hi1 DO!W Content At Beg. & End At Beg. & End 
Priming Recommended Recommended 
Tail Off Recommended Kecommcnded 
I aser Diffraction .Analyds At l3eg. , Mid. & End At Beg. Only 
Cascade Impaction At Reg. & End Not Necessary 
Spray 1’2rtlem At Beg. & pnd At Beg. only 
JJIU mc &OIlk!~TTy At Beg. only Not Necessary 

-~_-_ - . -. -. . 
Beg. and Mid. = Frgmn%g nud nmidls wtms of the product IW lifr 

-- . . ..-.-. 

DRUG PRODUCTS 

‘I’esl: Novex Pharma’s lprat-ropium Bromide Nasal Spray, 0.03%, consisted oi one lot of 
the drug solution formulation (Lot #OX?lO, lot size -7 divided into thrrc! sublots 
using three separate batches of pumps lNovex Pharma QC Nos. 5633,5634 and 5635). 

Nefctznce: Boehringer Ingclhcim’s AtroventR Nasal Spray, 0.03%; Lots 83?0013B,81Ytl~4A 
and 819074B. The expiry dates for all three batches was P/01. 

-____. --. . ..-. - --_.. - --,. 

COMPARAR1I.Il-Y OF SPRAY DEVICES 

.- -- 

The )XLJTI~ SUppher - has confirmed that the metered dose pump supplied for 
Novcv l’harma’s iyrahopium Bromide Nasal Spray, 0.03% is identical to that used in 
Atrovcnta JQsaI Spray (also supplied by ‘- . Physical comparative data with the 
test and rcfercncc metering devices were provided. Based on the July 6 amendment, 
comparative dimension of the test and reference product actuators arc as follows: 
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-- _ .-- ___-_- 

.--- - 

PiUarllCtCr Dimension 
-- 
Test REF 

I-Jcight ,X44 mm 33.87 mm 
Outer Width 8.25 nun 8.37 Irun 
Inner Width 4.27 nun 4.9-i mm 

Orifice LXamneter %op 264 p 
-- _------1v-.-.------ 

IN VITRO PERFORMANCE TESTING 

Procedures and Information Applicable to All Tests 

All actuations of the nasal spray products were made using an automated actuator to 
actuate the nasal sprays in a reproducible manner. The actuator used designed by 

- for nasal spray actua lion. ‘fie proccdurc used for operation of the 
actuator is described in .SOP# GM-143 (pp. 127, vol. 1.1). The actuator operating 
conditions were as follows: 

Dose time: 20 ITsef 
Return Timr: 30 nlsec 
J3old Time: 0.5 set 
Actuation Force: 6.0 kg 

Unit dose (Unit spray content) and uniformity of unit dose 

Novex Pharma submitted data for the stove-menhoned testing. T’hc firm performed the 
uniformity of unit dose test using a sta?iIity-indicating method [Test Method No. TM- 
3132, vol. 1.7, pp. 1,791. Since the lab&d number of full medication doses per bottle is 
35 sprays, the unit dose test was carried out on the entire bottIc to dctcrminc !hhc 

-priming, m-priming and-tecteristics. Accordin@&i&#s fnstnr&rrsj%r 
Use l~pjlet for relcrcncc listed drug, each unit is primed by wasting seven actuations, and 
the unit should be rc-primed by artuating the pump twice after 24 hours d non-use and 
hy 7 actuations after 7 days of non-use. 

The number of sprays required to prime the pump was delermincd by assaying the first 
ten sprays of each unit. A repriming study was perf@rmed by leaving the bottle for 24 
hours in upright position, and drug content of the next spray (No. 177) was then 
analyzed immediately. Additional studies to evaluate the performance of the pump 
after 7 days of non-use wcrc also performed. Repriming studies included units stored 
in both horizontal and vertical positions. 
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For each test, ten (10) units from each of the three sub-lots of the test product and each of 
the three lots of the rcfcrrnce product were tested. Therefore, for farh test a total of 30 
units of the test product and 30 units of the reference product WE’LL tcstcd. 

The weight of individual sprays was also determined by weiy,hing bottles bcforc and 
after each spray collection, and the amount of drug per spray was detcrnticd by a 
validated -- analysis (LOQ- - 

The unit spray content data wcrc! reported for the beginning (actuation 8) and end of 
unit life (actuation ,745). The following table provides a summary ba.asttd on the 
reviewer’s calculations. 

- Product Scctur Mean VariabiliG (%CV) T/R P 
Arith. Gee. Intra-lot Inter-lot Tolal 

Bq. 99.99 0%1.55 0.21 1 22 0.98 n.ooo4 
Test 99.98 0.98 

End 99.83 1 061.70 0.51 I.41 0.98 O.OOW 
99.83 0.98 _. .-. -_I . ..-.-.._ - ..-.._. - .“.. ___- . . . . -- -. .-.. -. .__ -.._ .“.._ . . . 

Bl!e, 102.37 0.93-2.18 2.17 2 3 
Kef 102.35 

End 10233 I.244 1Y 1.Y4 3.03 
102.23 

‘I 

Comments on Ike Unit Dose Data 

. .- 1. For Novcx’sproduct, t%omet?ic mean values at actuations 8 and ,$I5 values are .-- .- .- 
2% lower &an the c&ret;ponding reference product values. The test product 
exhibited slightly lower variability (%CV) than the reference product with regard to 
the unit dose data, The test/& ratios are within the W-111% limits employed 
hitherto by DBE for acceptance of nasal solution sprays. 

- 

2. The quantity of the drq assayed is based on each single spray. The minimum and 
maximum values for the test product show that the delivered doses fall within 
95.5.3106.3% of the labeled dose. The draft guidancv recommends that based on the 
‘first tier’ of testing (10 tits), not more than one unit be outside 80-120X of the label 
claim, and none should be ou tsidc the E-125%, and me‘an values should not outside 
85-115X. 

4 
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3. Based on the mean values, thcrc was no change in the unit dose dctcrmincd at the 
beginning and end secturs. Furthermore, the data did not show a particular trend in 
changes in variability through the container life. 

4. Based on the data obtained, the test product is fully primed at the 6” spray (Figure 1, 
attachment). Prime retention was determined on the 177th spray by allowing the 
product to rest for a perird of 24 hours or 7 days, followed by crGcting the next 
spray without priming. Based on the data subrnittcd. the test and reference products 
have the same prime retention characteristics. 

5. ‘Ihc urut spray content data are based on both the --’ assay and gravimetric 
measurements. There is a good correlation between thp quantity of the drug 
delivered per spray obtained by weight ond that obtained by assay using an .- 
m&hod. 

6. ‘J’hc tail off profile characterizes the dc-zrease in emitted dose fvllowing delivery of 
the labeled number of actuations) based on the -‘assay (up to actuations 360) 
and by tabulating the spray weights up to actuation 460 (mrrcsponding to full spray 
No. 165) to product exhaustion. Data given in Figure 2 (attachment) indicate that the 
test product delivers the l&&-d numbers of doses and its tail off is no more erratic 
than that of the reference product. 

Droplet size distribution 

n. Laser Diffractio?l 

Droplet size determination was performed based on thch Test L4cthods tiM 155 (vol. 1.1) 
on 7 0 units frc.ml each of the 3 unit lots of lest and referencr! produ&. Each unit was 
tested only at the beginning sector of unit life. JGch unit was actuated at three distances 
relative to the i- .I (3 cm, 6 cm, and 9 cm). At each distance, 
measurements WFW taken at different delay times. The thtrc d&s times charart?rLe 

- three rqinns in the plume life based ofi PA, transmission: . . 

Plume Rqion Transmission Churucter&tir 

--- _-.___-. . --. .._- . .-.. .-_ 
Plume formation (lnilial) Drops 
Fully formed plume (Intermediate) Skhle 
Plume dissipation (End) Rises 

--. 

The three scparale regions constitute the sampling ‘areas on which the Jroplct size 
Jistrihution data are based. The delay times representing these regions vary with the 
actuation distance. In the ]uly 6 amendment (vol. 2.1), the firm has submitted 
representative time history plots indicative of the three plume regions Bused on thcsc 
graphs, the firm’s selection of the three plume regions is acccptablc. 
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The firm submitted D’10.1)50. D!Ml and SPAN data. Equivahcc cvaluatkm is leased cm 
I350 and SPAN data. A summary of these data based on the reviewer’s calculations is as 
fCll lOWS 

D50 
Prod. Uistancc Plume Mean (N = 30) Variability (%CVl__ TEST/REF- p 

b@ Form. hrith. Gee. Intra-lot Mer-lol Total Arith. Gco 

---- (N=?)) (NeM)) ..-. _.- 

hilid 3.02 29.95 6.0-7.5 0.81 7.07 0.98 0.98 0.259 
3 Iiatermcd. 2.521 25.21 2.2-3.9 0.93 3.37 0% 0.95 0.002 

Dissip. 30.13 30.10 3.2-5.6 1.48 4.64 0.91, cl.99 0.475 

Initial 37.25 37.18 3.4-u.l 093 5.91 1.00 1.00 0.819 
=6 Imtcrmd. 33.49 33.46 3.7-4.3 134 4.20 0.99 0.99 0.300 

Dissip 34.9fi 39.93 3.24.7 J.98 423 0.98 0.98 0.068 

Initial 42.01 41.83 5.5-12.6 3.81 9.27 I no n.w o.n47 
9 lntcrmed. 39.78 39.79 S-5.3 1 .Y2 4.69 1.00 1.00 0.816 

Dissip. 41.12 41.11 -2.2-2.6 0.78 1.55 0.98 0.96 0.011 _ - . . . .-.._- 

LnitiBl XI56 30.52 4.4-4.x 3.55 5.05 
3 Lntermd. 26.45 26.43 2.3-1.1 2.53 3.79 

Dbsip. ?A).37 30.35 3.1-3.9 2.51 391 

InAial 37.36 37.31 4.5-5.4 2.30 5.10 
REI: 6 Intcnned. 33.87 33.84 3.2-4.6 'I.29 3.80 

Dissip. 35.68 35.65 334.9 3.w 4.53 

fnitial 42.22 42.13 5.8-59 5 98 7s 
9 Intermed. 39.91 39.86 X6-5.8 2.25 3.14 

Dissip. 31.R8 41x7 I .7-2.1 J.56 2.22 

:: SPAN 
Fred. Distance I’lumc Mean (N = 30) Variability (“/DC-v) TESl;rREF p 

(cm) _ -EQLm. Arith. Geo.Intra-lot lnter&Lbt.aI Arit GCO _ ____ 
h. 

-- .- (N-70) (N=3) ( N=30) . . -- . ._ - . . - 

htial 1.41 1.90 9.8-15.5 1.86 12.31 1.02 1.02 0.914 
3 Intcrmcd 1.26 1.26 7.9-11 .s 3.63 9.b3 0.96 0.96 0 O&l 

l?issip. 2.1R 2.17 5.1-31.9 2.70 X.65 1.02 1.01 0.399 

India1 1.1~ 1.04 8.1-10.6 2.52 8.S 0.95 0 95 11.Olh 
7TS”l- 6 Intermed. 0.95 0.94 7.5-10.0 4.24 9.17 0.99 0 94 0.013 

L&Sip. 0.w 0.99 7.7-J 2.8 2.20 9.77 3.03 1 03 11135 

Initial I.12 1.17 6.813.6 490 J 0.22 0 90 0.9u 0 003 
9 Inlcrmed. 1.01 1.01 5.2-7.9 1.87 6.62 0 94 0.94 l-u-NJ2 
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Dissip. 0.82 0.82 5.5-7.6 0.70 6.40 1 02 1.02 0.174 . . . 

L&al 1.38 137 4.0-x.3 2.53 70.00 
3 Intcnncd. 1.32 I .31 5.8-11.2 3.79 8.90 

Dissip. 2.15 2.14 5.3-6 6 2.31 6.11 

Initial 1.10 1.09 7.2-8.8 3 64 8.55 
REF 6 Intermed. 1.01 1.00 6.3-8.6 2.05 8.97 

Dissip. 0.91 0.91 6.49 9 3 51 8.45 
. 

Initial 1.24 1.24 4.49.7 1.56 9.24 
9 Intermed. 1 .l%l 1.08 4.7-9. I 225 677 

Dissip. O.HO 0.80 2.5-8.6 1.60 5.51 

Commnrts UR Droplet Size Distribution by laser diflraction 

lhr test/reference ratios of the geometric means of D50 at initial, middle and end of 
plume formation for the tl-uec distances are in the range of 0.95-1.00. For most 
comparisons the I’ values wc’rc’ insignificant. 

The ratios of the test geometric means to the reference geometric means fur SPAN at 
initial, middle and end of plume formation for the three distances are in the r,anp,r of 
0.94-1.02. For most of the comparisons the P values wcrc insignificant. 

For D50 and SPAN, the wi@n-1c.t variability, between lot varjabiljty and tutal 
variability at the initial, middle, and end of plume formation for the lest product are 
comparable to that of rcfcrcnce product. 

Based on the mean values: 

l The I.150 values were greater.at the end r)f plume formation than at the onset 
and middk of plume formation. 

l Tota’l variabilit?, was generay Iow at the middle of plume formation for both 
D50 .and SPAN. 

.-2. For the tc>t and the reference rxodwts, total variability. of D50 was gcncraIly 
less lhan that of the SPAN. 

5. Based on these data, distribution of droplets in the test product spray is similar to 
that of the refercncc product spray. 

The sponsor was rcqucstcd to provide the plume duration data used in the laser 
ciiffraction anal:yscs. These data were requested for infomlation purpose dy, and ticy 
are not evaluated for product approvai/disapproval. A summary of those data based 
on the reviewer’s calculations is as follows: 
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Product l%Aancr Plume Portion Duration (msec) Test/ Kcf 
Mean XC-V Range 

3 Intermediate 57.33 18.54 ;. 1.07 
Entire 100.67 7.96 ’ -: 1.72 

Test 6 Intermediate 54.67 16.4fi - 1.33 
F:ntirc Izmn 17.94 - 1.02 

9 Intermedia tc 48.12 27.21 - 1.37 

F.ntire 773.33 211.81 --- n77 . - .-...-... “...” ..,..-.. _ -._,. ,.._,_~._._,~__.____. .._. . ..-..,.- -..- - ..- ___.__._^_-_ 

3 Intermediate U.78 8.16 r” 
Entire 90.23 6.84 - 

Ref 6 Interrncdiatc 41.7 1 18.22 - 
Entire 125.11 lb.55 - 

9 lntcrmediatr 35.11 26.05 - 
Entire 178.2? 18.17 - 

b. C~scndr ivrpnc-fionr This test is not required for the lower sbength products. 

Spray Pattern 

‘I’hc firm submitted spray pattern data at three distances (2.5,3 and 4 cm) from>--- 
plate at beginning, and end life sectors for the test product and the reference products. IL 
provided individual results of spray pattern determination in term of D,,, Drmn and 
ova&y ratio (D,,,/ D,,). 

The firm provided color photocopies of +rcsponding - plates with markings 
indicating D,,,. and Dh (Vol.l.1). Thc,$taining agents C . -. 

-- 
;lattern of the ’ -- 

hat react with drug was used to highlight the 
plate. Tesi Method No. TM-1 254 (Spray E’attcm Dc tcrmina tion for 

lpratr-q&m Bromide Nasai-Sprajr 0,03%jZ@+spray)) can be ktwtd-irtVol. 1.1, page. ---- 
156, along with its corresponding validation report. 

Comments on fJre Spray Patlwn Data. Rcvicwcr’s analysis of the spray pattern data are 
no1 prcwntrd &cause these data are unacceptable due to the following reasons: 

l Spray patterns in many color photographs submitted by the firm are difficult to 
visualize In some cases no patterns were distingulshahle from the b‘lckground (r.g , 
vol. 1 .l, pp. 3117,322, and 336). 

l Spray Fatterns are expected to be more intense at shorter distances, which is not 
always the ca:;e. 



l In most cases (where visualized), spray patterns are reddish-orange against yellow 
background. J lowever, in some cases the patterns are yellow on white bachground. 
It is not clear what reprasents spray patterns. 

Acceptable spray pattern quantitation should accurately reflect thP h-w shape (c.p;., 
circular, oval, spoked) and size of spray patterns. The diamctcrs (D,, and DM) by 
definition should intersect the center of the spray pattern. 

The firm should submit revised spray pattern data after proper visualization 
quantitatim. The sponsor may wish to use an automated image analysis technique in 
order to rcducc su’bjcctivity and improve accuracy and precision. Thp revised data 
should be accompimied by representative color photc!~aphs/photocopjes clearly 
indirativr of the quantitatic~n (including marking ior spray pattern perimeter, D,, and 
D-) along with iclcntity of distance, product, and lot number. 

. 

PZurne Geolnefry: Not required for the lower strength products 

DEFICIENCY 

Novex J’harma’s testing of in vitro performance of its ipratn@um bromide (0.03%) 
nasal spray is incomplete due to following deficiency: 

The spray pattern testing is unacceptable because: 

l Spray pat-terns in many color photographs submitted hy the firm are difficult 
to visualize. In some cases no patterns were indistinguishable from the 
backgmund (e.g., vol. 1.1, pp. 307,322, and XX). 

l In most casts (whcrc visualized), spray patterns arc? reddish-orange against 
yellow badground. However, in some cases the patterns are yellow on 
white hackground. It is not clear what rcprescnk spray patterns. 

-I 
l Spray patterns are expected’to be more intense at shorter distances, which is 

not always the cxc. 

.- ..- -... -. .- - -- -. 
Acc@&l,lc spray pattern quantitation should arruratcly rcflcct the Gc shape-” 
(e.g., circular, oval, spuked) and size of spray patterns. The diameters (D,, and 
D,,,,,) hy definition should intersect the center of lhc spray pattern. 

The firm should submit revised spray pattern data after proper visualization and 
quantitation. The sponsor may wish to use an automated image analysis 
technique in order to reduce subjectivity and improve accuracy and precision. 
The revised data should be accompanied by rcprcsentativc color 
Fhotograp:hs/photocc,pies clearly indicative 01 the quantitition (including 
marking Ior spray pattern pcrimehr, D,, and D,,) along with identitv of 
distance, product, and lot number. 

9 
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The firm used e tdnology to compare plume geometry of the test 
and reference piodurt. The same laser-based technology may br usA for 
determination of spray pattern. It eliminates the need for impaction surface and 
chromogenic reagents. However, the firm shinzld note that quantitation of spray 
pattcms by ’ l - J methodology warrants modification. 

Hc 1 measures spray pattern dimensions based on fitting of “ellipse” 
LO the obsrrved pat-km, regardless of true shape of thc~ pattern. The Agency 
requesti spray patterns quantitation in terms ol longest diameter (II,), shortest 
diameter (Dh) and Ovality ratio. li spray pattern analyses uw ;- , 
tethnolom, a geometric center of mass (unweightcd for density) or a momtnt of 
inertia center (weighted for density) may be computed for each pattern shape. 
The computer software should then drterminc the D,. and D,, axes (the 
longest and shortest line passing through the center) meeting the computer 
defined boundaries of the spray pattern. 

‘Ihe appropriate quantitation of spray patterns by Y has not bren 
determined. It warrants further exploratory studies’ tohctcrminc the 
appropriatrness uf weighted versus unwcightcd centers. 1 iowcvcr, until such 
studies are pcrformctd, spray paHem images produred by - hf mav be 
manually quantified. For spray pattcm analysrs based nn the ; - 
methodology, the firm is recommended to USC the time -averaged images. These 
images arc produced using the “Sum tool”, with the default automatic’ mode. 
The true Fattern shape is visualized using the ” ’ oplion. 
D,, and Dti axes may be manually drawn using the lk’tool. The sponsors 
should submit representative (~20%) color prints or electronic files ol images 
based on “rainbow” or “gradient” palette. The itnap,cs should exhibit tic 
manually drawn lines as well as the computer &fined boundarjcs of spray 
patterns. 

*’ . . 
.! 

. .._-- .-. -. ,.- 

APPEARS THIS WAY 
ON ORIGINAL 
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RECOMMENDATION 

The in vitro performance data submitted by Kovex Pharma comyarinp, ib 
iparkopium bromtide nasal spray (0.03%) with the rekrence product, Atrovcnt@ 
nasal spray (0.03%) have been found to be incomplete due LO the above dcfiicicmcy. 

The firm should bit! informed of the above deficiency. It should also note that 
approval of the lower strength of a nasal spray producl based cm abbreviated in vitro 
testing is contingent upon lhe acceptance of complete in vitro tcsling of the higher 
strength product. 

Gur J.P. Singh, l’h..lI. 
Review Branch Ii 
Division of Rioequivalence 

- \I 

’ RD INITIALED S.. NERURKAR 
ET 1NlTJALED S. NERURKA 

Dab ~- ..- 

Concur: ’ 
Dale P. ConnrGcl.- 

Date 

Director, Divi ion of Bioequivalencr 

. ..--. - ._..---- _, .--.---- - 

APPEARS THIS WAY 
Orl ORIGIMAL 

II 
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AUG -8 ?ii 
BIOEQUIVALBNGY DEFIGIE'NCY 

ANDA: 76-156 APPLICANT: Novex 

DRUG PRODUCT: Ipratropium Bromide Nasal Spray, O.C3% 

The Division of Biocquivalence has completed its review of 
your submission(s) acknowledged on the cover sheet. The 
following deEiciency has been Identified: 

'-?he spray pattern testing is unacceptable because: 

l Spray' pat: erns jn many color photographs are 
difficult to visualize. In some cases no patterns 
were indistinguishable from the background (e.g., 
vol. l-i, pp. 307. 322, and 336). 

l 13 most cases (where visualized), spray patterns are 
reddish-orange against yellow background. However, 
in some cases the patterns are yellow on white 
background. It is not clear what rcprescnts spray 
patterns. 

l Spray patterns are expected to be more intense at 
shorter distances, which is not always the case. 

Acceptable spray pattern quantitation should 
accurately reflect the true shape (e.g., circular, 
ovar , spoked) and size of spray patterns. The 
diameters :DWX and D,,+, ) by defFnition should intersact 
the cezlter of the spra.y pattern. 

'I 
Please isubmit revised!spray pattern data after proper 
visualization and quantitation. You may wish to use 

-. .- an automated imageanalySis techn%ue in order to -. -- 
reduceTiub=tivity and improve accuracy and- '*-- 

_- - 

precisicn. The revised data should be accompanied by 
representative color photographs/photocopies clearly 
indicative of the guantitation (zncluding marking for 
spray pattern perimeter, DRIX and l&i,) along with 
jdentity of distance, product, and lot r,umber. 

You have used technoloyy LO compare plume 
geometry of the-test and reference product. The same 
laser-based technology may be used for determination 
of spray pattern. Lt eliminates the need for 
impaction surface and chromogenic reagents. However, 
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please note that quantitation of spray patterns by 
-- methodology warrants modification. 

. 

-- measures spray pattern dimensions based on 
fitting of "ellipse" to the observed pattern, 
regardless of true shape of the patzern. The Agency 
requests spray patterns quantitation in terms of 
longest diameter (D-1, shortest diameter '(Dmin) and 
Ovality ratio. If spray pattern analyses use 

-- technology, a geometric center of mass 
(unweighted for density) or a momenr of inertia center 
(weighted for density) may be computed Lor each 

pattern shape. The computer software should then 
determine the D,,, and Dmin axes (the longest and 
shortest line passing through the center) meeting the 
computer defined boundaries of the spray pattern. 

The appropriate quantitation of spray patterns by 
--has not been determined. It warrants 

f&her exploratory studies to determine the 
appropriateness of weighted versus unweighted centers. 
However, until such studies arc performed, spray 
pattern images produced by -7" may be manually 
quantified. For spray pattern. analyses based on the -. . 
-- methodology, the time -averaged images 

should be used. These images are produced *Jsing the 
‘Sum tool", with the default automatic mode. The 
true pattern shape is visualized using the * -- - - 
-- option. D,,, and Dm:,, axes may be 

manually drawn using the line tool. Please submit 
representaLive (? 20%) color prints or electronic files 
of images based on "ra,knbow" or "gradLent" palette. 
The images should exh.;bit the manually drawn lilies as 
well as the computer defined boundaries of spray 
patcerrris. 

-. . . .-- . .---._ 

APPEARS THIS WAY 
ON ORIGINAL 
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Please note that npgu-oval of the lower strength of a nasal 
spray product based on abbreviated in vitro testing is 
cor.tingent u?on the acceptance of complete in vitro testing 
of the higher strength product. 

Sincerely yours, 

Director, Division. of Bioequivalencc 
Offire of Generic Drugs 
Center for Drug Evaluation and Research 
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cc: ANDA #76-156 
ANDA DUiPLlCATE 
DIVISION FILE 
FIELD COPY 
DRUG FI:LE 
HFD.651/ Rio Drug File 
HPD-655/ Revjewer 
HFD-655/ Bio team Leader 

Endorsements: !Final with Dates) 
HFD-655/ Rcviewcr &'os 7.d WJ 
HFD-655/ Bio teax 
HFD-650/ 0. CorlI;er 

* q4q 
V:\FIRMNz\NOVEX\LTRS&REV\76156S.3Ol.doc 

BICZQUIVALENCY - DEFIC1EWCISS Subnjssion Catc:3/30/01 

1. In Vitro STUDY (CT1 S:reng:hs:m 0.037. 
4 outcome: IC 0 

BIOEQUIVALENCY - DEFICIENCIES Sxbmission Date:7/6/01 

2 STUDY AMYEND= (PTA1 6/29/03 Strengths:- 0 .037& 
J OutcQme: AC a? 

APPEARS THIS WAY 
ON ORIGINAL 

-- . 

. 

. -._ . 
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Figure 1: Priming --. 
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Figure 2: Tall-Off 
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Ipratropium Bromidle Solution Apotcx Corporation 
0.03% Nasal Spray, 412 @spray 50 Lakevicw Parkway 
ANDA #76-156 Suite 127 
Reviewer: Mamata S. Gokhaie Vernon llills 1L 60061 
v:uirmssm\rpol~\ltndrrcv\~76l~A~~Z.~~ Submission Date: October G 2002 

l/C/O‘ 
Review of an Amendment 

Background 
. 

1) The firm submittcdl original ANDA for its drug product. lpralropium Uromidc Nasal Spray. 
0.03% on 3/30/01 and amendments on 7i6!01 and 3/6/O?. ‘Ihc rcfcrcnce-listed drug 
(IUD) is Atrovent@ Nasal Spray, 0.03% (42 pg/sprap, ND.4 #20-.W4), manufactured by 
Bochringcr lngelheim Pharmaceuticals Ltd. 

2) The spray pattern tr:sting in the original submission was unacceptable because: 

l Spray patterns in many color photographs wcrc difficult to visualize. In some ca.scs 
the patterns were indistinguishable from the background. 

l In most case (whcrc visualixd), spray patterns wcrt yellow on white background. It 
was not clear whal rcprcscnted spray pattcms. 

l Spray pattcms were expcctcd lo bc more intense at shorter distances, which was not 
always the case. 

The firm was asked to subtGt revised spray pattLm data with proper visualization and 
quantitation using -1 ’ Technology. The firm was also informed that “approval of the 
lower suength b&d bn abbreviated in vitro testing is conlingcnt upon the acceptance of 
complete in vitro testing on the higher strength of tic product”, ix. lprnlropium Bromide Nasal 
Spray. 0.06% submitte:d lo ANDA 76-155. 

Firm’s response to deficiencies 

The firm submitted spray pattern data fr(;‘;n thr 
.T . 

--- output in ;I tabulalcd format for 
1X values both hard copies (attachments #l. 5 and 6) and clcctronic topics (attachment 7, data 
diskette). In the same amendment the firm submitted similar data on the higher strength 

---~achnxnts #I : 2,3 srnd+j+Yxspray ~ysi~wasrcpcatcd at 3 and !i.cmd&mc~nn 
both the strengths, i.e. 0.03% and 0.06%. 

Deficiency Comment on the firm’s response 

.4fter reviewing the data on the higher strength, the DLE, cncouragcd the firm to rcpcat spray 
pattern analysis using the - technique at diffcrcnt forces: i.e. actuator settings and increasing 
the dose time to 22 msec (teleconferences on l/Ii!03 and I -. W/ir3>. Since approval of the lower 
strength, based on abbreviated in vitro testing, is conlingent upon the acccptancc of complete in 
vitro testing on the higher strength of the product. the firm has been asked lo rcpcat the 

1 
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abbreviated spray patlern testing on the lower strength, using the -method. Therefore the 
spray pattern data submitted in this amendment does not warrant regulatory evaluation. 

Recommendation 

The in vitro performance testing conducted by Apotex on its Ipralropium Bromide tiasal Spray, 
0.03%, I,ots #5633, 51634 and 5635 comparing it with the rcfcrcncc product. Atrovcnt@ Nasal 
Spray, 0.03%. i.ots #I 57479A, OS7080h and 15643 1 .A has been found incomplete due to the 
dckiency mentioned above. 

The firm should be informed of the recommendation. 

Mamata S. Gokhalc. Ph.D. 
Division of Biocquivalcncc 

v- , 
. 

hl 

RD INITIALED GJP SINGH. Ph.D. 
FT INI’I’IALED GJP SINGI-I, Ph.D. 

comxr~ (. 
Dale F Conner, PharmD. Director 
Division of Bioequivalence 

. -. _. . - - -- ------ -- . . . 
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BIOSQUIVALENCY COKMENTS TO BE PEOVIDED TO T!iZ APPLICANTS 

AliDA:76-156 APPLICANT: Apotex Corporation 

DF,UG PRODUCT: Ipratropium Bromide Nasal Sp~'ay 0.03% 

The Division c1.f Bioequivalence has completed its review of your 
application acknowledged on the cover sheet. The following 
deficiency have been identifjed: 

The approval of the lower strength, 0.03% based Grl 

abbreviated in vitro testing is contingent upon the 
acceptance oL complete In vitro Lesting on the higher 
strength, O-06, submitted to ANDA '16-155,. The spray pattern 
data on the hiqhcr strength has been found to be incomplete. 
Therefore, the data submitted on thr 0.03% strength does not 
warrant d review at this time. 

Sincerely yours, 

A - 
JST 

&-le P. Conner, ?harm.D. 
Director, nivjsjon of 1?1ocquivalcnce 
Office of Generic Drugs 
Center fcr Drug Evaluati:.ln k4r.d l?esf=arch 

_ . . --.--- 
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CC: ANDA # 7G- 156 
ANDA DUPLICATE 
DIVlSION FILE 
1 IID- 11 Bio Drug File 
HFD-658I Reviewer: M. Gokhalc 
HFD-6581 TL: Gur J .P. Singh 

V:\F~RMSA~P07EX\I,TRS&~V\76156WI 002.DOC 
Printed in tinal on 3/l l/2003 

Endorsements: (Final with Dates) 
HFD-6581 M. Gokhale hmf WrllcJ-3 
1 IFD-658/ Gur J.P. Singh 
HFD-6501 D. Conner 
HFD-6171 S. Mazxl1.a 

BIOEQI! I VALENCk’ - Incomplete Submission Date: 1 O/23/&02 (fJC) 

Riownivcr (WAI) Strength: O.O~o/o 
Outcome: IC 

Outcome Decisions: 

IC - Incomplete 

WinRio Comments: Biowaivcr request is incomplete 
‘I . .f 

-_ -. .- ,-.. _ .- -- - _- - -. - -- 

Xt’PEAfiS TttlS NAY 
ON ORIGIHAl 
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OFFICE OF GENERIC DRUGS 
DIVISION OF BIOEQU‘IVALENCE 

ANDA # :76-156 SPONSOR : Novex Pharma 

DRUG AND DOSAGE FORM : Ipratropium Bromide Nasal Spray 

STRENGTH(S) : 0.03% 

TYPES OF STUDIES: : In Vitro Studies 

CLINICAL STUDY SlTE(S) : N/A 

ANALYTICAL SlTE(S j : Novex Pharma, - 

STUDY SIJMMARY : In Vitro Studies arc acccptablc. 

DSI INSPECTION S1’A’lW -- ___-..-..-- . -.~-_ -_____ --- ,.._. . .--.-----_. 
’ inspection stalus: 

_ _ 
j Inspection needed: : Inspection results: 
/ YES /NO I 

- ______ ---- __ 
:-First Generic 

----- -----_.-.- _ - . . .--_ -- -.___ 
-No-- l Inspection requested: (daw) 

I 

I 
, New facility _ ____ ! Inspection completed: (date) 

I 
For cause 

Other _- - 
! - .__ . _ - . --------.. -.*’ .- . - . . .------___ . . -. _ . _ . 

PRIMARY REVIEWER : Lin-Whei Chuang .BKANCH : 1 

-rDilITI.AL: L * .L- UAfE: (f/y+ -----_ 

TEAM LEADER : Yih-Chain Huanng. Ph.D. BRANCIl : 1 

DIRECTOR, JXVISION OF BIOEQUIVALEIVCE : DA1.E P. CONNER, Pharm. D. 

INITIAL : .__ _ .---. __ DATE : 

2 
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APR - 9 KS3 

Ipratropium Bromidfe Solution 
0.03 9’~ Nasal Spray, 42 p&pray 
A.NDA W16-156fJlE Amendment 
Reviewer: Lin-Whei Chuang 
V:\FIRMSN~~OVEMLTRS&REV\76156A0203Ao(: 

Novex Pharms 
Richmond Hill, Ontarlo 
Canada 
Submission Date: 
February J&2003 ’ 
March 14.2003 

Review of an Amendment 

Background 

This is the lower strength of the firm’s ipratropium bromide sohmnns. The application for the 
higher strength (0.06%) is through ANDA #76.155. 

Chronology for ANDA #76- 156: 

3/30/2001 & 7/6/2001: Comparative Formulations and results of the abbreviated in W?KJ testing 
results were submittcd. The spray partcrn testing was found to be 
unacceptahlc by the DBE. 

10/23/2002: An amendment was submitted to report spray pattern data which was 
found to he incomplete due to the following deficiency: 

“After reviewing the data on the higher strength, the Dl3E enncouragcd 
the firm to repeat spruy puttem anulysis using the -. technique at 
different.forres, i.e. actuator settings and increasing the dose timp to 22 
msec (teleconferences on l/lSKO und l/29/03). Since approval of the 
lower streqth, bused on ubhrrwiated in vitro testiq, is corttingent upon 
rhe arceptance of complete in vitm testing WJ the higher strength u/the 
product, t)lefinn bus hecn usked to repeut ~hr trbhreviutcd spray pattern 
tcsring on the !ow$r strength. using the - method. 7llerqfore the 
spray puttem d9 submitted in this umendn,ent does not warrunt 
regulutory evaluution. ” 

--&* .-- .-, ---- ..- . . . -.- .-.. 

The firm has conducted spray pattern test using the - technique at two djstances ---+nd 
- I from 7 plate al the beginning life sector for the test product and Ihe reference products. It 
provided individual results of spray pattern deletinalion in term 01 longest diameter (D,,,,), 
shortest diameter (D,r,) and ovality ratio (D-/D,,&. 

The firm also provided color photocopies of correspondinp ’ . . plates with markings indicating 
D,,, and D,, (pages 18-30. Vol. 5.1) for 20% of samples. The staining agents . 

--- and ,, that react with drug was used to highlight the 
pattern of lhe ‘7 plate. Test Method No. TM- 1253 (Issue X0.21 can be found in Vol. 51, pages 
9-J 1. 
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Test: Novex Pharma’s lpratropium Bromide Nasal Spray, (~.03%. Lot #0X400, using 3 batches of 
pumps (Novex Pharma QC Nos. 5630.5631 and 5632). 

Kefercnce: Boehringcr Ingclhcim’s Atroven? Nasal Spray, 0.03%; Lots 1584 I ?A, 25688 1 A and 
256181A. expire 1 1/2003,05/2004 and OY2004. respcctivcly. 

A summary of the spray pattern data based on the reviewer’s calculations is presented in Table 1. . 

Table 1: Swav Pallem at the Be&n& of Product Lift I -. .-. . - -. -_ 
Variability (%CVj- Ted Mrant P Value 

ttweea-lol Total Ret. Mean 1 (l-tail 
L I I , ,..---, , ..&3) rn=xJ) (‘1 tICA) 

TE!! PRODUCT - NOVI;,X 
3 I hnax (cm) 1 4.02 (4.01) 1 4.2-9.1 [ 0.173 x.25 1 0.92 (0.92) 0.00157 
3 1 Dmia (cm) 1 2.93 (2.92) 1 6.3 - 11 .O 1 0.058 Pt.40 _ 1 0.88 (0.88) 0.00005 

I 1 1 ~~ 3 Ovality 1.39 (1.37; 8.6 - 17.1 1 0.098 -- -~W-- 1 1.04 (1.04) ! 0.12097-1 

* = Ratio of Geometric means 

Comments: 1’ 1: 

1. As shown in Table 1, the ratios of the lest geometric means m the relkrence geometric means 
for &, Dhn and Ovality were withinQ9W~~, except f~ Dmin at 3 cm (0.88) which is 
deemed accepble because the Dmax at the same distance ~3s 0.92 and the test product is the 
luwer strength of’ the acceptabIe producl of ANDA #76- 155 (per G. Singh of DBE). 

2. Total variability in the three parameters was similar ktween the test and rcfcrcncc product. 
3. The spray pattern data arc acceptable. 
3. The test and reference formulations were found to be equivalenl based on Q1 and 42 

sameness (see the review for the submission of 3/30/2001). 
5 -. The spray devices of the test and rcfcrcncc products have been found to bc comparable (see 

the review for the submission of 3/30/2001). 
6. Other required in vitro tests were found to hc acceptable (see the rcvicw for the submission of 

3/30/2001 j. 

2 
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Recommendation: 

The in vitro performance data subnlittcd by Novex Pharma comparing jts ipratropium hromidc 
nasal spray (0.03%) with the reference product, AtroventB, nasal spray (0.03%) have been found to 
be acceptable by the Division of Biocquivalcnce. The studies demonstrate cquivalcnt in virm 
performance of Novcx’s ipratropium bromide Xasal Spray, 0.03%. and the rc.ference listed drug 
product Arrovent”, Nasal Solution. 0.03%. manufactured by Bochringer lngelheim. 

From the bioequivalcnce viewpoint, the firm has met the requiremenrs of Formulation sameness, 
device comparability and in vifro performance testing. 

The firm should be informed of the above recommendation. 
. 

ISI 
Lin-Whei Chuang 
Division of Biocquival.ence 
Review Branch I 

u 

t 
RD JNlTlALED YCII’UANG ’ 
IT TNITIALED YCHUANG J 

w r \ 

Concur:C., _ ISI .- 
Dale P. Conner, Phann. LX 
Director, Division of Bioequivalence 

--_ 

Xf'PEARSTHfSWAY 
ON ORlGfNAl 
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BIOEQUTVALFWZY COMMENTS TO AF: PROVIDE? TO TYE APPLICANT 

ANDA: 76-156 APPLICANT: Novex Pharma 

DRUG PRODUCT: lpratropium Bromide Nasal Spray, 0.03% 

The Division of sioequivalence has completed its review and has no 
further questions at this time. 

Please note that the bioequivalency comments provided in this 
communication are preliminary. These comments are subject :a 
revision after review of the entire application, upon 
consideration of the chemistry, manufacturing and controls, 
microbiology, labeling, or other scientific or regulatory 
issues. Please be advised that these reviews may result in the 
need for additional bioequivalency information and/or studies, 
or may result in a conclusion that the proposed formulation is 
not approvable. 

Sincerely yours, 

Dale P. Conner, Pharm. I). 
Director, Division of Bioequivalence 
Office of Generic Dr-zgs 
Center for Drug Evaluation and Research 
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CC: ANDA #76-156 
ANDA DUPLICATE 
DIVISION .FLLE 
HFD-651/ iBio Drug 
HFD-6521 :Reviewer 
HFD-6521 Bio team 

File 
L. Chuang 
Leader YC Huang 

\\CDS013\0(;DS31\FIRMSNZ\NOVEX\tTRShREV\76l56AO2O3.doc 
I,ast printed 0,4/07/03 2:38 PM 

Endorsements: (Final with Dates) 
HFD-652/ Reviewer L. Chuang &L. yj7/d 3 
RFD-652/ Bio team Leader YC Huang 
HFD-650/ %. Conner& q/y.,03 'cut? yp- i 

HFD-617/ A. Sitgler 

BIOEQUIVALENCY - ACCEPTABLE submission date: 2-18-03 

1. STUDY AMENDMENT (STA) @7L Strengths: 0.03% 
outccume: AC! 

2 .I sTVDY AMENDMENT (STA) Strengths: 0.03% 
(3-14-03 for expird&Jn date of RLD) OutccQue: AC 

Outcome Decisions: AC - Acceptable 
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